In this article, we introduce the Lomax-Weibull (LoW) distribution using the method of composition of CDFs from the Lomax and Weibull distributions. Expressions for the moment generating function, hazard and survival functions were derived. A plot of the probability distribution function and cumulative distributions were done using the Python software. We also used the maximum likelihood method of estimation to derive the score functions for estimating the parameters of the distribution.
Introduction
There is a wide usage of the general class of the Weibull distributions particularly in the areas of engineering, biomedical sciences, Radiology and environmental sciences among others [1, 2, 3] .
Due to its advantage in modelling lifetime data as compared to the other distributions, many researchers continue to develop modified versions of the general Weibull distribution with the aim of increasing its flexibility [4, 5, 6, 7, 8, 9, 10, [11] [12] [13] [14] [15] . An extensive review of modifications of the Weibull distribution together with expressions for the CDFs, PMF, or the PDF as well as the hazard functions was presented by [16] . In this review, the authors identified that Weibull Probability Plot (WPP) and the Inverse Weibull Probability Plot were the two common tools used for selecting the "best" model among the modifications. Notwithstanding the many attempts to model lifetime data using modified versions of the Weibull distribution with other standard probability distributions, there is still the need to develop more methodology to the fit the data requirements of several other practical situations.
The primary purpose of this paper is, therefore, to provide another extension of the Weibull distribution using the composite of CDFs from the Lomax distribution. Objectively, the paper seeks to study some of the structural properties of the proposed distribution and to examine the flexibility in its applicability to lifetime dataset.
Preliminaries

The Lomax distribution
A Lomax random variable x with parameters α and β has the probability density function and a cumulative density function defined respectively as: ( 1) 
The Weibull distribution
The Weibull distribution on the other hand has the following cumulative density and probability functions respectively.
Composition of cumulative density functions (CDFs)
New families of distributions can be derived by composition of cumulative density functions with other CDFs using the relation below. F G (x) is however, absolutely continuous.
The Lomax-Weibull Distribution
Substituting equation (2) into equation (5) results in the definition of the CDF of the Lomax-Weibull distribution as:
The derivative of the above function yields 
Hence, a Lomax-Weibull random variable X with parameters σ, β (scale), µ, α (shape) and has a probability density function defined as in equation (8). 
Graphs of probability density function
Limits of the density function
The limits of the PDF of the Lomax-Weibull (LoW) distribution as x   and
Survival function
The survival function of the LoW distribution is given as: 
Hazard function
The hazard rate function is the ratio of the density function to the survival function. Once the survival function is determined as shown in Eq. (9), we now evaluate the hazard rate function for the LoW distribution.
. Plots of hazard function of the Lomax-Weibull distribution 4 Some Structural Properties
In an attempt to reduce the amount of rounding errors generated by direct numerical computation of the LoW distribution, some structural properties are investigated. This is intended to produce a more efficient result as compared results estimated directly from the density function by numerical integration.
Characteristic function
The characteristic function of the Lomax-Weibull function is
Substituting equation (12) into equation (11) 
Substituting equation (14) into equation (13) 
The moments and moment generating functions
The k th non-central moment: 
Using the generalised Binomial expansion,
Using the fact that 
